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[ n it- if 3j< CO IB ig ] 
imii^m 1 ] 

V - vmn m ^imn^mi}- iE>mx-^ ti^ ^ ^ icmm-^ ti^ t « k . m e jf> ^ co /s as 

m MUf^mmm^^ii ±r ^ J: o m m ?u ^ ic n ^ tniz^ m m ?^ n^^-xsm 

n mm iii r wim^ ^ y y-^cD 9\■y^ iz'^zs ^ ^ y ^ t - t rj: ^ r I- ^ -t > ^ i] 7^ 
I m i^- 2 ] 

HU KB -tr >- -»t - . m^ii^ VU^m-oXx,^^^ it iM 1 tc fg «t 03 jgl it -b tJ- „ 
[ it flS 3 ] 

M te K «D . M tS ;l/ iSi' O ^ rSj ^ L T M it 77" r^J 5jS ffi r 015 ^> i: . M le 

m <73 ft -b -9- o 
C It Aft IR- 4 J 

"hTj la ^ O Su IB P^l □ g|J © e te: . M IB ;l/ ^ O ^ ^ 0 W T m ^ « to il L g|5 fl^ fig ^ 
n T . 

M aB -b > -9- ;b - < t - g|i l± . Su HB il L g|S TMI^ ih ^ n T 5 , if ^ l ~ 3 o ^^ 

f n - IN IB « <D it -b > -9- . 
C If aR ift- 5 ] 

M MB -b > -9- - . * h ^ ;U h fig {c J; ^ ^ ^ ^ ^ If ^ l ~ 4 u^ -Tn 

- i?B «c c?3 ^ ^ -b > +)- „ 
C ^ fiJ^ P =5: i« Bj^ ] 
[ 0 0 0 1 ] 

ei&m^ATF (Automatic Transmission Flui 

d) ^ord3?a^^5llfS?ajt-b>-»t^i:§8-rs*>cDT'^§„ 

[ 0 0 0 2 ] 

[ tie * CD J5 ffi ] 

* . c: CD S <D ^> S7 tz: ^3 5 ?a S -b > -9- . M ^ . ~^ ^^^m l ^ "^m-^m 2 m \ii 

7j> ^ n T § . ^ n s CD 1^ $g IB «c © ft -b > -9- 43 T . ^ 7. iit ± -9- - ^ ^ ( ^ 

-N'D7Ko^Ai?s±*^0^nTi/-s„ i^np>(7>jgs-b>-9-io?ag[^^m^?^iz:«, -^o^y) - 

[ 0 0 0 3 ] 

% H>9 # e. {± , i> a - h -r S ^ 1^ u^ gfj ^> T- S ^ m ^1 ^ ^ ^^ M -fe -it M f ^ 

?9f^^Jll46rc^iSm, 04tC7KLfcd;^^jajt-b>'-9-5OtDISitp°p^^fig$-y:r;o la4^i. 
f^^-b >'-9-tDiSf^p°B (*^^*q) ^nsl^fzWimWimmx^^o mA\zm-rxo\c. jSja-bV 

■9-5 Ot43l/>Tf±, ^iS^^D^^m^t>^.-^;^^5 2iD^g|Uc-^CD';-F^5 4 A. 5 4 B 

5 n T ^ o ^-J-WU 5 2 tz: ?t ^ ^ n 1^ flg 5 8 ti , ^-WP 5 2 P^l P gi3 6 0 ffiHi: U> T R 
mi « tJ ig 6 2 ^ fig L T ^ . O T fig ^ n ^ {PJJ M 6 2 t U - K 5^ H a t- S fL 

6 4A"!f^fig^nT*3»3, ISBgS 8A^G^I#thl^nfc:'J-K^5 4 A. 5 4 B(±Sft^n§ 
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[ 0 O 0 4 ] 

mme 2 iz: fig ^ n fc ?L 6 4 (D^mi^n. co-mt^mm 6 zizmm^xd^^moitif^ 

•^(D^Mm^V & ^) . ?L6 4 (Dj&^lZ h if ^ V ~ U 5 4 A, 5 4 B©jg^£D®ffi^«I^JL 

^l^m^n^gg^-Z?, U-K^5 4A, 5 4B*^:*s:#<HftL-^-rv^giJ^i'T'fe§?L6 4(D 
^Emr^. 'J-Kli54A, 5 4 B OJKj£< JS^ LT»T^bT nr 



taflgs sic^-orm^stircm^e z #ft i± , u - k 5 4 a , 5 4 b s ^ ? n -5 

^^t)^ lb C07k(DmX(DmM. U — KISS 4 A, 54BiD@^J^a*f*^A<^?.nTl/^5oS 
©J^^flPft-iJt-S^MJ^T^-T'SO. ??F^7 4«. #JIIX7^-7 2TU-K|g5 4A. 5 4 

B t^mmr ^mm^m±-r ^fcibiDum^ =L-zrr^&^^ 

[ 0 0 0 6 ] 

!^m^i 1-2337 9^{l^m 

mmw- 5 - 3 9 5 5 -^^^ 

*#f}Fl 2002-267540^:i;^^ 
l<mm^M4l 

mm^^ 6 - 6 2 3 3 6^di$a 

[ 4t ^ 5 ] 
i|#^^8-l 2890 I ^'i}:m 
[ 0 0 0 7 ] 

[^B^A^^-^LJ;3 iifS^M] 

V - h' ^ ta L s&u 6 6 ^tf m yk ^ y y 7 0 (D m nt^ ^ fcbb . 
sij gi3 b T ?a ^ > t^ 5 0 ^ « ^ L r o ^ n fc J: 0 . gp 5& is <o ^ij M pa # ^ 



-t ^/ -9- ^ ^ #t -r s c i: ^ s eg t -r s o 

[ 0 0 0 9 ] 

^mmicm^mim^ ti. m n ^ ^ ^ -r ^ m mm ^ :t-^ ji. ^' t . v ~ mMf^^masiim 



C CD ?a ^ -b > -9- T a . > +>- * - cD + ^ -y :/ gp J: o T . >i-wl/ P g|5 ^ 



[ 0 0 0 5 ] 




[ 0 0 0 8 ] 
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fz. -fe >' -9- :^ - ^ SlUc J; o T . (D \Z ^mt ^ ^) ~ Y Wi (D W\ W ± tl 

Tu^So ^ o:> o ^ ^ -J ^'SlXS ^ ^ it ^ t ^ K ^ y ^ ti o:> — -XriF) K> . — 

n T i/^ s o 

[0011] 

s . ;b ^ to gfl n ifi5 o ^ ^ sg ^ n /c . u - F IS ^ ^ ^ ^ -r -5 ^ n ^ n 0) u - F ^ ^ ^ 
PS)-r^;?3-rFg(5^Mtc(i^. ^z-y^-h ?^-\,t^ ;y^'i'Fg|5^SoT0-^^<t:jb^$fSLv^o i:: 

[00 1 2 ] 

S /c . F gH O :tic . ^-fwl/ ^ 5i ft ^ IrI Jz: ^ L T S ^ Tb" Ir] JiE ft ^ S g|S ^> , it^ )\, ^ 

'7)5iift7^f^j{c5^Lr¥^TlcgEftt-SS15^>i:;&^t-ST^J^^^T'fe5clii*^$fSL0>o 
il^. ^^wl/^iD5iEft:^[pItcMLTilit73fRlti:]^ft-rsg|S^>ti: J; D . -b V -t t!? - (^) flttig 

COO 1 3 ] 

S . ^i-^ CD P g(5 ^ {± . © ;^ 3i ^ ttS t- BS 4^ <D 51 L ^ ? n T *5 

0. -b >-t^::^^^-^Oii>:5: < i: fe-g|5{i, M 12 )I L T' ± 5 n T S C $ „ C 

[00 1 4 ] 

S fc. -b > Ht ;^ - . h ^ h ^ ^ J; fiJc ^ n T ^/^ 5 c i: S o d cD if 

*^ T' # S „ 
[00 1 5 ] 
[ % CO ^ US ^1 ] 

J-:^ T\ 5^ <^ ffi ^ # M b T * ^ fl^ S ?M a > ® $f 5S >S: II 56 03 SI o T P *W I5i 
[0016] 

0i«/*^H^©^s(Bjg^tcii^5jagE-b>+)-:&7i^b/tmi»s^M^T'feSo ^2«. mwz 

^b/t^aS-b^-y-cDI I - I I*t»TffiigT'feSo S3«. 01{C7Kb^c?aj®-fe>-9-OI I 

I - I I I li ®T M la T s o 

[0017] 

iai~ia3lJ:^>-r*5l0j5C>^]!iteff^lltc^Sr^^-tr>'t>-iO{i, gSj^OiUlj^^a (Au 
t oma t i c Tr ansmi s s i on) JcMbiAA.T. ^iiai^cOATFjgJg;^^^ 
5lI-r5?gif-b>-!tT'feSo ilcDraj®-tr>-9-lO«. >-J?';:7xziU>-9-;1.7t-i'F (PPS 
) ^ Hi iif T' ^ ^ P3 :yc £0 ;V ^ 1 2 b T V> S „ il O ^5*^ 1 2a, T fiS fflU T' fe S gp 
(»] 1 2 a < .3 ^, ^ ±SSiiJ 1 2. h\z.\t^uU\ 4 nri^So P^PgP 

1 4{i, P3J^t»;^^b. ^cDi^tfiiMbgPl 6A\^?Bj5g^tiTi/^§. ilOiSbgPl 

^* 1 2 CD M it ^ b T S it [pl ^ 0 S J; 5 ^ tti b T *3 0 . ^ T- ;s o S , n 
as 1 4 CD ^ t , 1 2 CD ^ ft [nl t V T ^ t*; O ^ F 1 8 ^ ^ tl V t,^ S 

o C CD :^ -1- F gp 1 8 « , P gP 1 4 1^ jla^ ^ j; 9 ^ ^ ^ n T ;te D , C cd ;=y ^ F gp l 8 
i: P gP 1 4 CD ^ CD *5 T izE -r ^ - X ^ 3 4 A , 3 4 B 7^^' ^ |^ ^ ^ § „ 
[0018] 

$ tc. .i-wu^- 1 2 cDiiiSfPJj 1 2 b tz:f±. >1->;I.^^" 1 2 cd OJ M 1^: ^ b T ^ H 7? fp] ^ m b T 
51tt>';g,■tr>^tla^gP2 0*^J^Sg^nTV^S„ iI^D-b>+>-@^g|52 0tD51iS{|ij2 0alCii 

1 2 cD5lEft7^f^tc^^T^73 itltcKSTL 2 2 A^?g^^nT*5 ^ . j?? ^ cD 2 3 

k J; D il cDSil?L 2 2 b TiSja-tr 1 0 t ^a^^!|^ 2 4 ("T^t^-fe. g®l^31«i 
'?)'5r-X) ^A^H^^nSo ^43, Kii?L2 2<D{|iJilti, Rf^4^cD^jSM^Wy2 6 7b^4f 
^ ? n T *3 I? , « ii ?L 2 2 CD ^ ->* 2 3 ^^: 5^ -r S HiJ 14 /b^ 46 n T V> . ^ fc, 7}-^ ;U ^* 1 2 
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'j^jt 1* ^ w -r 5 ^ flg §i{ o ^ u > y 3 0 i« 46 s n T t> s o ±j^hrcmmMm^ 2 4 iz 

[0019] 

^$ ib^' ^ < ^5: T i/^ ;l ^ IS 1 2 a glUz: . - 4 0 °C ~ 1 5 0 "C 16 H T' A T F 

rS/t^^m-rSNTC (Negative Temperature Coeffici 

en t) ^-5X^3 2:6'5gHS^nrv^5o iIC0t>--5X^ iU^^^M^^ 3 2i±. 

S;b^»$ofc^^H^«^*i:;Q:oTU>«>. * . ^ - ^ X 3 2 « . ^ X ^ ± ? ni^ 7j< jb^ ^ 

n T 0^ ^ t ±t- . ^^if 4^ 'J u>T^n^nMM^n/i-j^o7N-^.x5^ (u-k^ 

^t)34A, 34B*^(|,lP^14^^biiA$nSJ:ajCLTjg^^nTl.^So-5\rc[)^N 
-^^X3 4A, 3 4B|^jgp;S:as-^(7)39||3 5A. 3 5Bi:+)--5X^J3 2;b^P>^|#tiJ 
^n;t-^^?3 3Slt36A. 36Bi:«. ^nTng^^7^>F38A. 38BtCj:oT;bi/ 
;^ia^tcJ;t)*e6^'^^^nTi/-5. ^*5. g|2Sa-03tC77cL^c?g=^3 9«, ^^3 6A 

[ 0 0 2 0 ] 

/N-:?^XM3 4 A, 3 4 ^(D-^mit. ±atLfcc};3tC-9--5X^?3 22lSi!?nTV>S 

>b^ '^^^^s^PJJi±^s^■tr>'■9-l 0A^5.?i#m^n^^^.-}^';;tu:7-i'>i3<7)«^^aL-:/4 0T' 
^te^n^:yeiiT-, ■9--5;^^3 2tCc}:oTi^w?nrcSjg^^tti#^;&^ajp-r5M^«as 

^{1 (ia7j>^i:-r) ^c^M^nT^.^;s,. rSSMffifl^^^fi LfcS-iJffli^aS^gtt^ ^tDfS^ 

t<- ^ T H Slj ^ ]^ a t':) ^ M ^5? I' 5 > # {jjij t" -S o 
[ 0 0 2 1 ] 

±3zELfc:-»t-5X^3 2;RtfvN-^7.5\f3 4A, 3 4 Btt, 20±i^(|ljl 2 bC!) 

IJg 4 2 ff^ ^ $ n T ^ o o 1^ |jg ^5 4 2 J; . ;b ^* 1 2 O T^l □ §15 1 4^X3?^- 
%7.n3 4 A. 3 4 B;b^c,-it-5x^3 2-\07j<(DfSAA'5ajxe.nSi:±tti:. -tt-SX^ 
3 2^©^©j*^fflJ;^^n5„ ^fe. ^^-^^X>rt3 4A. 3 4B^i. ^figJti^cD^tC^-wb^- 

1 2 <D Tr] t ^T & s ck ^ t s ^ ^ n , m ig 4 2 o ^ M 4 2 a -r^ ifi ^^: ^te t {± 

i^ri: tc ^Vr. L T i/^ ^ o 

[ 0 0 2 2 ] 

^&agg|i4 2^D^M4 2a*^e,|l|Sg^t75rr^^C^t^Vc/^-;?.X>Pf3 4A. 3 4B[i ±atLfc 

^ K g|M 8 O ^- fp] ifi ^ ^ n § o ^ L T . /^ - X ^ 3 4 A . 3 4 B . ^ 

VU\ SCOo^. 2 cDM&73[6]tC^LTVf-7tC5iE^S-r§glS^> 1 8 atCj;oT<@/? 

- X 3 4 A . 3 4 B ^> It e, n , J^W^ ^ 1 2 JiE l^j t 5^ b T S itt ^ ^1 5iE f 

^Si^i-l SbtP^ngPl 4£0^iiiD^:^ffl^n5J;^tr^F«g^nSo ^*3. io ^ I 8 

{CJ;;S7N — ;?^X3 4 A. 3 4 BCD^l^tDP^. Kggl SO — 8 b{Cj;t)/s — :?.x 

34A. 3 4 B{±±^ilJ*^c,^l}^^;t■^^t5.n. ^(Dn-^fL^^f\z^r>mntiK^K>^-^-^x 

3 4 A. 3 4 B (D^»j7b"5ffl]^IJ$n^ i:i±{C, 7N-;?.X 3 4 A. 3 4 B CO .i.;!. ^* 1 2 ^5 

Hjs m 15;,- ± 5 n ^ o 

[ 0 0 2 3 ] 

>i-Wb^f 1 2 <DP^PgP 1 4 tCti, ^OF^lPgli 1 4 J: ^ {C. -t ^-y-^.^- 4 4 *^J^ 

^ ? n T V- S „ -b > -9- 7^ - 4 4 a . JJ? 'J X X X ;l/ CD .i-N h ^ ;b h ^ SJ J; o T fig 

^nfct^DT-fe^. ^ >y 4 4 A t ^ ^gp 4 4 B T'fllSic? nT^,^S (^2#M) 

o ^^■yyg|5 4 4Att. r^1ngPl40lt3b>e.^ligSP4 2(DS®4 2aPf>^ST'^|Ji*R<« 

oT^sO. 7N-;t^x^3 4 A, 3 4 BSt>*;^''i' 1 B^^afenssg^Oi^^^Sr^^fSo 

Z.(D ^ ^ y -f^ 4 4 A(i, 1 2 tl^Sggi? 4 2 CO 7i< M ^ A ^ » fig 

+ -v ygU 4 4 A fc J: o r P^lPgiJ 1 4 Ciir-, 7j<ri^cD?g;^-tr>-»ti 
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0 l^j ^15 ^ O A ;^)M?fl ± $ n o 
[ 0 0 2 4 ] 

mtc. -t > -^t - 4 4 Jb'f ;?7 ^ H g|i 1 8 a 3 C T' , F 8 jgl 2 - 7. 3 4 

A , 3 4 B ^i/j $|J |5g ^ n . ^ K gl5 1 8 « cfc ¥5 fi$ H ^^ - X 3 4 A . 3 4 B ^ ^ 

^'^i^m-^ ti^ u ^ y ^ h ±(DmniSh t (ommmmic ^ -o r mm^ o ^ . <t c 5 ^-^y 

h ^ h l^mii. ^ ^ ^ M tc j; D ^ ^ - X ^1 # Hi L {5 M ^ M r ^ c i: T # S 
C 0 0 2 5 ] 

^> -y ^ gi5 4 4 B , ^ ^ 7^ gii 4 4 A ^ .-^ ;i/ ^" 1 2 CD m^.y5 \^ iz M I. T mmyj ^ ^ 

tiri^ ^ ti^lZ. /^-^^X5^3 4A. 3 4BSZ>'cliD^N-^. X5^3 4A, 3 4 8^^ 
t^^UM'^ =L-y 4 0(D9]-m^liim^r=^^ yy^4 a Acc»^^7b"(C^D'Tl^^o ilO;?. -y 
^^4 4B{±. ±^ebfcJ;3{c.-^?'JalXx;^iaTfe-g.fc4&5¥1±;&^LTV^;g,„ il(D<J;-5j5: 
•y^gI5 4 4B{i. ^S^•t>'+)■10A^&?|#ffi^n5gP^5><DJ£^^Cfel>T7^-^X^^3 4 

A. 2> 4 E < m^t ^mm^mur h \.xmm\.. ^cr>^-j a a 
K)'^jk(om^\iiW-^ ^^7.n 3 A A. 3 4 BtDif$i7b^i$5ifc?nTt.^So 

[ 0 0 2 6 ] 

-b > -9- ;?3 - 4 4 ii , ± izE L fc J: 3 .-^ -y F ^ ;!/ h ^ j; <3 0 ^ ^ n T V> -5 4?> , ?S 
f^EET'^^Mofit^fcr^nas 1 4 ^i*;!:^^^-;!. KT'fr S fig 3-^ IS Hg I/j 

1* ^ ^- r S C i: T' . ^ P gp 1 4 O ^ |g 5, n T j1 L gp 1 6 T gP CD ^ |Ji ^ ^ t .1? ij 

/c Ijg g|5 ^> , M L 6 i: 03 ta id ji: J: o T , -tr > +>- y!? - 4 4 <?:> ;b ^ 1 2 *^ 6, </) fljj ^ 

2 *^ ?,OflJ4^A^«JjJ::^ tlTU^So 
[ 0 0 2 7 ] 

± . ^- ^ Ui L J; 3 . Ji[ -tr > -9- 1 0 ^3 T « . -fe > -9- ?!7 - 4 4 , ;l/ iSf 

1 2 Hmm^A 2 il'OKtC7jcj^^:^^At)iZ.trlfS|;&R^f±t-Sg|S^>TfeS:^--V-y:/gl5 4 4 A 
hi. Um'^y^ \ 0 :6-t,5|^tts^ t^€>g|3^<Dafi^^C^3l^T/^-^.7L)^f 3 4 A. 3 4 B jb^ ^ 
^ < m ^ ^ ^ nU-r ^ X' ^ ^ y ^ A a Bi:^^LTi/>S. c:cOJ:-535:4^-v 
«y g|5 4 4 A ZJ: l>' ^ -y >7 g|5 4 4 B - {b ^ tl fc -tr > ^ /S' - 4 4 }S ffl ? tl ^ -tr > 
■9- 1 0 tc;j3i.^T{i. 4- >y :/gl5 U - KIS^I ^ m LgPM <y ^gp) i: gfj £ 5 ^ ft 
©Ug^D^gJg-b 5 0 (0 4#BS) t-J:t'^TgPB°p.c^^7b^glJzgc^nTl/-^o 

[ 0 0 2 8 ] 

^mm 5 s hit. ^(D^m^w^ <imxit. mmmm) ^^mmn^ (mK.i£. ^i^-^m 

) /b^-A# < o T v^fco t*eoT. M?g!^?gjg^ft^l*|gP)S;b^^c J: D . ^ ® ^ ;l/ 5 

2 i: IS flg 5 8 i: ^) (4 ^ fig ^ n ^ -r o . ^ L T . m 1^ ti fz mm ^ X 

Jly^ 5 2 tmm 5 8 t^7jcmtt*^«T ci ^ *^ P> 7j< ?^ l| TbMl A "T -§> J; 3 c t 7b^ S 

-fe >-9-^o?g^^^5:-p ix-v;i/;t,MgT-r ^^si7b^± c T L ^ mMcom^ mm. 
mm.miz J: ID mxa^m r:>x o o 

[ 0 0 2 9 ] 

- 77 . p p s mmmco^^ji^' I 2 f^^mm^ tirzum-t>^ i 0 tc *3 1> t . .-^ ;b ^ 1 2 
mm^iA 2 t<D^mm^^^mmff]W^cDmmii;i' < ^ri^^x^^^ 

f^e o T . IS S Pg £0 ?a -b > -9- 5 0 ^c it T . * ;l/ 1 2 IS flg gp 4 2 i: CD 1 1^ ^ 7b^ ^ 

i:fc<<, 4-^)1,^ I 2 tmm^ A 2 t <D7icmi^<D\pi±i3'^m ^ nx ^ a 

%-^x . ^^^■b>■9■l0^cfe^.^T«■9--^;;^^f3 2^Dr^^^^^^^-^;^*^•^^LT^/^§. S 
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/i , c . H:sLUoi:m^:^n^m'A7-(Dmmt^.mt(Dm3j.-^t>^izit^r. mmm±(D 

•fe ^ Ht 5 0 m J:b T , S ^ -b > -9- 1 0 1 2 t m 4 2 t (D m cO yk^ co \^ J- if 

[ 0 0 3 0 ] 

s . ?s ^ -tr > 5 0 micmm^ rL^^.mm(D:t^ )Vi^o:,umzit. ^m^.^\^]±^^^rz 
So ra^^w LTv^ ^t^M^^-eo^jgiaJh ;i/ ^ cDf^ liters . ^mrj:^mRz^Mm^ 

m.m ti^m m ti ^ tinb . -Mmiz^K> ti^isr^&^o t c ?U S -tr > -9- i o a . ^^;V^'U 
[ 0 0 3 1 ] 

S -fe > -9- 1 0 1? . M 15 1?^ M -Ir > -9- 5 0 T' ^ L # S X 7^ - 7 2 S 

t>' M ^ :a - ^ 7 4 CD ^ O f^'ij M 0 e. n r v> S ( |g 4 # pa ) „ ^ ti fi . h ^ ;l/ b jsg 

iO^. «y<>0|5 4 4 BtCJ:»)/N-^X^3 4 A. 3 4 BA<5i||tc3£J^^nS^c46T$.So 

Um^^ 1 0 }i:*5V-Tt±. ?S«-t: 5 0 T'^-fJffi LT V-fc^jgXT-- 7. 2 RD'^S 
^S5^a.->^7 4A^-fe>'-9-;^7/^-4 4T:Mtffl?nTl/>§o =S:*5. -b>'-9-5!7^^-4 4CD^-y^ 

A-4 4-r-j:'35t^ti:/N-4'>X>:^3 4 A, 3 4 B^5^it-rSJIil;6^-e^5o 
[ 0 0 3 2 ] 

* ^ ± HB ^ M ff^ II PS ^ ^ n S CO « ^ < , ^ ^ pj h6 T' ^ -5 „ ^ . .-^ 

;l/ ^ flg fig ^ n ig b ^ ® iij M Jz: -r S ^ Ji[ ti , H jg ( 9 0 ) IS -f ^ -b > +>• 

*-'^-A'!.i-^;U^5rtz:^ih^ns^Ji[T'fentfjSl:o~9 G/tflOlBfflT'^M-rSii i:3b"tT'$5 

[ 0 0 3 3 ] 
[ ^ O * ] 

[ 2 ] El 1 7i;- L fc ?a Jt -b > -9- CD I I - I I rr M la T- S S o 

[03] i211{C7l^L/iraS-b>-9-OI I I-I I IS^rrSiiigT'SSo 
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(54) TEMPERATURE SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
temperature sensor aimed at the reduction of the 
number of components. 

SOLUTION: In the temperature sensor 10, whole 
opening 14 of a holder 12 is covered with a cap 
section 44A of a sensor cover 44 so as to prevent a 
situation where waterdrop and the like enter between 
a holder 12 and a resin section 42. Breakage of wire 
of harness pair 34A and 34B due to excess bending 
is deterred. Such a cap section 44A and a neck 
section 44B are both parts of the sensor cover 44 and 
made into an integral body. In the temperature sensor 
10 having such sensor cover 44 adopted, the number 
of components is reduced, as compared with those of 



a temperature sensor 50, in which the cap and a lead withdrawing member are separated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this tremslation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The holder of the shape of a cylinder like object with base which has opening. 

The temperature sensing element contained by the pars basilaris ossis occipitalis of said holder while 
connecting so that a lead line pair might be introduced from said opening side, 
The resin section prolonged to said opening while filling up in said holder so that said temperature 
sensing element may be closed, 

A temperature sensor equipped with sensor covering with which the wrap cap section and the neck 
section prolonged in a way outside said cap section along with the peripheral face of said lead line 
pair pulled out from this cap section are united in said whole opening. 
[Claim 2] 

It has further the guide section to which it shows each lead wire which constitutes said lead line pair 
which protruded on the edge of said opening of said holder. 

Said sensor covering is a temperature sensor according to claim 1 which has covered said guide 

section. 

[Claim 3] 

The configuration of said guide section is a temperature sensor according to claim 2 which is the T 
character configuration which has the part which extends perpendicularly to the extension direction 
of said holder, and the part which extends in parallel to the extension direction of said holder. 
[Claim 4] 

The abbreviation annular return section jutted out over a way outside said holder is formed in the 
edge of said opening of said holder. 

Said some of sensor coverings [ at least ] are temperature sensors given in any 1 term of claims 1-3 
stopped in said return section. 
[Claim 5] 

Said sensor covering is a temperature sensor given in any 1 term of claims 1-4 currently formed of 
hot melt molding. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the temperature sensor which detects oil temperatures, such as ATF 

(Automatic Transmission Fluid) of an automobile. 

[0002] 

[Description of the Prior Art] 

Conventionally, the temperature sensor in the field of this technique is indicated by the following 
patent reference 1 and patent reference 2 grade. In the temperature sensor given in these official 
reports, the cylinder-like-object-with-base-like holder with which the glass closure thermistor 
(temperature sensing element) was contained is filled up with resin, and trespass prevention of the 
water to a temperature sensing element part is achieved. One edge each of the lead wire of a couple 
is connected to the temperature sensing element of these temperature sensors, and each other end is 
connected to the electrode pair prolonged to the outside of resin. And the lead wire of a couple with 
which even a control processor transmits the signal detected by the temperature sensing element is 
connected to this electrode pair. 
[0003] 

Artificers completed the prototype of the temperature sensor 50 as shown in drawing 4 , as a result of 
the electrode pair whose possibility of short-circuiting is a high part advancing research on an 
unnecessary temperature sensor. Drawing 4 is the outline sectional view having shown the prototype 
(un- well-known) of a temperature sensor. As shown in drawing 4 , in the temperature sensor 50, the 
temperature sensing element 56 by which the lead wire 54A and 54B of a couple was connected' to 
the pars basilaris ossis occipitalis of the metal cylinder-like-object-with-base-like holder 52 is 
arranged, and it fills up with resin 58 in the holder 52. The resin 58 with which the holder 52 was 
filled up forms the cylindrical side attachment wall 62 in the opening 60 side of a holder 52. The 
hole 64 which lead wire penetrates is formed in the side attachment wall 62 which consists of this 
resin, and the lead wire 54A and 54B pulled out fi-om resin 58 is pulled out outside through that hole 
64 while they is crooked. 
[0004] 

The outside of the hole 64 formed in the side attachment wall 62 is equipped with the lead- wire 
drawer member 66 attached so that the part might be buried with a side attachment wall 62. This 
lead-wire drawer member 66 is a tubed elastic body, and has controlled too much crookedness of the 
lead wire [ / near the hole 64 ] 54A and 54B. The situation which lead wire 54A and 54B is crooked 
about 90 degrees, and disconnects by such lead-wire drawer member 66 near the hole 64 which is the 
part into which lead wire 54A and 54B tends to be crooked greatly in the part in which lead wire 
54A and 54B is pulled out outside is prevented. 
[0005] 

The interior of the side attachment wall 62 formed with resin 58 is filled up with resin 68 so that lead 
wire 54A and 54B may be laid undergroimd. Thereby, immobilization and protection of evasion of 
trespass of the water fi-om the interface of resin 58 and lead wire 54A and 54B and lead wire 54A 
and 54B are achieved. Moreover, the water proof cap 70 is put so that the resin 68 and side 
attachment wall 62 may be covered. This water proof cap 70 is covering the temperature sensor 
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upper part put to the environment waterdrop and a steam being received, and evasion of the situation 
which waterdrop etc. enters the sensor 50 interior from the boundary of each part material, and 
attains to the temperature sensing element 56 is achieved. 

In addition, a sign 72 is metal stay by which insert molding was carried out to resin 58 and which 
controls the niotion in support of lead wire from a lower part, and a sign 74 is a protective tubing for 
preventing the situation which lead wire 54A and 54B damages in the metal stay 72 
[0006] 

[Patent reference 1 ] 

JP,11-23379,A 

[Patent reference 2] 

JP,5-3955,U 

[Patent reference 3] 

JP,2002-267540,A 

[Patent reference 4] 

JP,6-62336,U 

[Patent reference 5] 

JP,8-128901,A 

[0007] 

[Problem(s) to be Solved by the Invention] 

However, the following technical problems exist in the temperature sensor of the prototype phase 
mentioned above. That is, since the components of the lead-wire drawer member 66 and the water 
proof cap 70 differed, the temperature sensor 50 was constituted as another member, respectively. 
Thereby, the cutback of components mark was checked and simplification of a production process 
was also checked in connection with it. 
[0008] 

This invention was made in order to solve an above-mentioned technical problem, and it aims at 
offering the temperature sensor with which the cutback of components mark was achieved 
[0009] 

[Means for Solving the Problem] 

While the temperature sensor concerning this invention is connected with the holder of the shape of a 
cylinder like object with base which has opening so that a lead line pair may be introduced from an 
opening side While filling up in a holder so that the temperature sensing element contained by the 
pars basilaris ossis occipitalis of a holder and a temperature sensing element may be closed It is 
characterized by having sensor covering with which the wrap cap section and the neck section 
prolonged in a way outside the cap section along with the peripheral face of the lead line pair pulled 
out from this cap section are united in the resin section prolonged to opening, and the whole opening, 

[0010] 

In this temperature sensor, the whole opening of a holder is covered with the cap section of sensor 
covering, and prevention of the situation where waterdrop etc. enters between a holder and the resin 
section is achieved. Moreover, the open circuit of the lead wire resulting from too much crookedness 
is inhibited by the neck section of sensor covering. Such both the cap sections and neck sections are 
some sensor coverings, and are united. In the temperature sensor with which such sensor covering 
was adopted, components mark are reduced compared with the temperature sensor of the prototype 
phase where a cap and a lead-wire drawer member are another objects 
[0011] 

Moreover, it has further the guide section to which it shows each lead wire which constitutes the lead 
line pair which protruded on the edge of opening of a holder, and, as for sensor covering, it is 
desirable to have covered the guide section. In this case, since sensor covering restricts migration of 
the lead line pair of the guide section circumference, the guide section can guide lead wire more 
certainly. 
[0012] 

Moreover, as for the configuration of the guide section, it is desirable that it is the T character 
configuration which has the part which extends perpendicularly to the extension direction of a 
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holder, and the part which extends in parallel to the extension direction of a holder. In this case, 
omission of sensor covering are inhibited by the part which extends perpendicularly to the extension 
direction of a holder. 
[0013] 

Moreover, the abbreviation annular return section jutted out over a way outside a holder is formed in 
the verge of opening of a holder, and, as for some sensor coverings [ at least ], being stopped in said 
return section is desirable. In this case, omission from the holder of sensor covering can be inhibited. 

[0014] 

Moreover, as for sensor covering, being formed of hot melt molding is desirable. In this case, sensor 
covering can be certainly formed by hot melt molding which is the molding approach suitable for 
practical use. 
[0015] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of the temperature sensor applied to this invention with 
reference to an accompanying drawing is explained to a detail. In addition, the sign same about a 
same or equivalent element is attached, and the explanation is omitted when explanation overlaps 
[0016] ^ ' 

Drawing 1 is the outline perspective view having shown the temperature sensor concerning the 
operation gestalt of this invention. Drawing 2 is the II-II line sectional view of the temperature 
sensor shown in drawing 1 . Drawin g 3 is the III-III line sectional view of the temperature sensor 
shown in drawing 1 . 
[0017] 

The temperature sensor 10 concerning the operation gestalt of this invention shown in drawing 1 - 
drawin g 3 is a temperature sensor which inserts in the automatic transmission (Automatic 
Transmission) of an automobile and detects the ATF temperature in a change gear. This temperature 
sensor 10 has the closed-end cylinder-like holder 12 by the product made of polypheny lene sulfide 
(PPS) resin. The path of pars-basilaris-ossis-occipitalis side 12a this holder 12 of whose is a soffit 
side is thin, and opening 14 is formed in upper bed side 12b. Opening 14 has a circle configuration, 
and returns it to the edge, and the section 16 is formed. This return section 16 is projected so that it 
may extend perpendicularly to the side attachment wail of a holder 12, and it is abbreviation annular. 
Moreover, the T character-like guide section 18 is formed in parallel in the extension direction of a 
holder 12 at the edge of opening 14. This guide section 18 protrudes so that the edge of opening 14 
may be met, and it is shown to harness pair 34A later mentioned between the edges of this guide 
section 18 and opening 14, and 34B to it. 
[0018] 

Furthermore, the sensor fixed part 20 perpendicularly projected and prolonged to the side attachment 
wall of a holder 12 is formed in upper bed side of holder 12 12b. The breakthrough 22 is formed in 
the direction parallel to the extension direction of a holder 12, and a temperature sensor 10 and the 
installation object 24 (namely, case of an automatic transmission) are fixed to fi-ee end side of this 
sensor fixed part 20 20a through this breakthrough 22 with the screw 23 of a predetermined 
dimension. In addition, the cylinder-like metal pipe 26 is inserted and, as for the side attachment wall 
of a breakthrough 22, the rigidity over the screw 23 of a breakthrough 22 is raised. Moreover, along 
with the periphery, the annular hollow 28 is formed near the center of the side attachment wall of a 
holder 12, and the sealing ring 30 made of resin which has elasticity is inserted in this hollow 28. 
Hole 24a smaller than the outer diameter of this sealing ring 30 is drilled by the installation object 24 
mentioned above, and when a holder 12 is inserted in this hole 24a, the installation object 24 is 
certainly sealed with the sealing ring 30, 
[0019] 

Inside [ in which the path is thin ] holder pars-basilaris-ossis-occipitalis side 12a, the NTC (Negative 
Temperature Coefficient) thermistor 32 which detects ATF temperature in -40 degrees C - 1 50 
degrees C is arranged. This thermistor (temperature sensing element) 32 is formed fi-om manganese, 
nickel, cobalt, etc., and serves as the polycrystalline substance for which the so-called crystal grain ' 
of Spinel structure gathered. Moreover, with cross-linked polyethylene, harness pair (lead line pair) 
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34A of the couple covered, respectively and 34B are introduced from opening 14, and the thermistor 
32 is made and connected while glass closure is carried out and water proof is achieved. The lead 
wire 35A and 35B of the couple passing through harness 34A of a couple and the interior of 34B and 
the lead wire 36A and 36B of the couple pulled out from the thermistor 32 are joined together by 
caulking immobilization with the junction bands 38A and 38B, respectively. In addition, the sign 39 
shown in drawing 2 and drawing 3 is a wrap Teflon tube about lead-wire 36A, and prevents the short 
circuit by contact of lead wire. 
[0020] 

Although the end side of harness pair 34A and 34B is connected with the thermistor 32 as mentioned 
above, an other end side is in the condition which was pulled out from the temperature sensor 10 and 
bundled with the protective tubing 40 made from bridge formation polyolefine, and is connected to 
the control processor (not shown) which processes the temperature detecting signal detected with the 
thermistor 32. The control processor which received the temperature detecting signal controls the 
gear change timing of an automatic transmission etc. based on the signal. 
[0021] 

The thermistor 32 mentioned above and harness pair 34A, and 34B are contained in the condition of 
having filled up with the epoxy resin up to near [ opening 14 ] upper bed side 12b of a holder 12, 
heat curing of the resin is carried out, and the resin section 42 is formed. While trespass of the water 
from the opening 14 of a holder 12 and harness pair 34A, and 34B to a thermistor 32 is suppressed 
by this resin section 42, migration of thermistor 32 grade is suppressed by it. In addition, it was fixed 
so that it might become parallel to the extension direction of a holder 12 in the case of resin 
restoration, and harness pair 34A and 34B have stood up to the abbreviation perpendicular in near 
surface 42a of the resin section 42. 
[0022] 

Harness pair 34A prolonged from surface 42a of the resin section 42 to the abbreviation 
perpendicular direction and 34B are crooked at an abbreviation right angle in the direction of the 
guide section 1 8 mentioned above. And harness pair 34A and 34B are divided into each harnesses 
34A and 34B by partial 18a which extends in parallel to the extension direction of a holder 12 among 
the guide sections 1 8, and they are guided so that [ between partial 18b which extends 
perpendicularly to the extension direction of a holder 12, and the edges of opening 14 ] it may let it 
pass. In addition, while Harnesses 34A and 34B are pressed down by 18b from an upside and 
migration of Harnesses 34A and 34B is confrolled in part by the fiictional force accompanying this 
pressing down of the guide section 1 8 in the case of advice of the harnesses 34A and 34B by the 
guide section 18, omission from the holder 12 of Harnesses 34A and 34B are prevented. 
[0023] 

The sensor covering 44 is formed in the opening 14 of a holder 12 so that the opening 14 whole may 
be covered. This sensor covering 44 is formed of hot melt molding of polyester, and consists of cap 
section 44A and neck section 44B (refer to d rawing 2 ). Cap section 44A has covered everjwhere 
from the edge of opening 14 to the center of surface 42a of the resin section 42, and has the height 
which is extent with which harness pair 34A, 34B, and the guide section 18 are covered. Such cap 
section 44A functions as a part which prevents the situation where waterdrop etc. enters between a 
holder 12 and the resin section 42. That is, although the part located in the outside of a change gear 
among the temperature sensors generally applied to the automatic transmission of an automobile is 
put to the environment where waterdrop and a steam are received, it is that the opening 14 whole is 
covered and trespass to the temperature sensor 10 interior, such as waterdrop, is prevented by cap 
section 44A. 
[0024] 

Moreover, migration of the harnesses 34A and 34B of the guide section 1 8 circumference is 
restricted, and the guide section 18 can guide Harnesses 34A and 34B more certainly because the 
sensor covering 44 covers the guide section 18. Here, generally the harness drawer location of a 
temperature sensor receives a limit with arrangement relation with the other components on the 
layout by which an automatic transmission is arranged, since [ however, ] hot melt molding can 
change a harness drawer location easily by modification of metal mold ~ a temperature sensor 10 - 
layout modification of the automatic transmission for every type of a car -- hot melt ~ public funds -- 
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it can respond easily by modification of a mold. Furthermore, with the resin surrounding partial 18b 
which extends perpendicularly to the extension direction of a holder 12 among the guide sections 18, 
since migration in the extension direction of the holder 12 of the sensor covering 44 is inhibited, the' 
situation where the sensor covering 44 is omitted can be prevented more certainly. 
[0025] 

Neck section 44B is prolonged in the way outside cap section 44A along with the peripheral face of 
the protective tubing 40 which bundles harness pair 34A, 34B and this hamess pair 34A, and 34B 
while it is perpendicularly pulled out from cap section 44A to the extension direction of a holder 12. 
Since this neck section 448 is a product made from polyester as mentioned above, it has elasticity. 
Such neck section 443 functions as a part which controls the situation where hamess pair 34A and 
348 are crooked greatly [ near the part pulled out from a temperature sensor 10 ], and the open 
circuit of hamess pair 34A accompanying too much crookedness and 348 is prevented by this neck 
section 448. 
[0026] 

It can slush polyester into the opening of the retum section 1 6 lower part established in the edge of 
opening 14 certainly because resin has a fluidity at the time of molding, while it can carry out the 
resin mould of the opening 14 whole easily and certainly in low-temperature low voltage, since the 
sensor covering 44 is formed of hot melt molding as mentioned above. The resin part which flowed 
into the opening of such the retum section 16 lower part, and was solidified has inhibited omission 
from the holder 12 of the sensor covering 44 by collaboration with the retum section 16. That is, the 
sensor covering 44 is stopped in the retum section 16, and omission from a holder 12 are inhibited. 
[0027] 

As mentioned above, as explained to the detail, in the temperature sensor 10, it has neck section 448 
which is the part which controls the situation where hamess pair 34A and 348 are crooked greatly 
[ near cap section 44A which is the part into which the sensor covering 44 prevents the situation 
where waterdrop etc. enters between a holder 12 and the resin section 42, and the part pulled out 
from a temperature sensor 10 ]. In the temperature sensor 10 with which the sensor covering 44 with 
which such cap section 44A and neck section 448 were unified was adopted, components mark are 
reduced compared with the temperature sensor 50 (refer to drawing 4 ) of the prototype phase where 
the cap section and a lead-wire drawer member (neck section) are another objects. 
[0028] 

Here, in the temperature sensor 50 of a prototype phase, as for the metal holder 52 and the resin 58 
with which it fills up into it, the physical characteristic (for example, thermal conductivity) and 
mechanical property (for example. Young's modulus) differed from each other greatly. Therefore, 
between the metal holder 52 and resin 58, a clearance tended to be formed of a rapid temperature 
change, internal stress, etc. And when the watertightness of a holder 52 and resin 58 may fall and 
waterdrop etc. may invade from this clearance by the formed clearance, the situation where the 
temperature detection level of a sensor falls arises, and when the worst, detecting will become 
impossible by the electric short circuit. 
[0029] 

In the temperature sensor 10 with which the holder 12 made of PPS resin was adopted on the other 
hand, the difference of the physical characteristic of a holder 12 and the resin section 42 or a 
mechanical property is very slight. 

Therefore, compared with the temperature sensor 50 of a prototype phase, it is hard to produce a 
clearance between a holder 12 and the resin section 42, and improvement in the watertightness of a 
holder 1 2 and the resin section 42 is achieved. 

Therefore, in a temperature sensor 10, the temperature detection level of a thermistor 32 is stable. 
Moreover, since that adhesive property of the direction of resin is high compared with the 
combination of the resin of a macromolecule and the metal which consist of C, H, and O, compared 
with the temperature sensor 50 with which the metal holder 52 was adopted too, a temperature 
sensor 10 is considered that improvement in the watertightness between a holder 12 and the resin 
section 42 is achieved also from this point. 
[0030] 

Moreover, although lead contains into it in many cases in order to raise free-machining into the 
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ingredient of the metal holder used for temperature sensor 50 grade, as for this lead, the limit of an 
activity is called for from the point of environmental pollution. In addition, since an advanced 
technique and expensive equipment are required, it tends to become expensive at production of the 
metal holder in the ingredient which does not contain lead. However, since a holder ingredient is 
resin and does not contain lead, a temperature sensor 10 can realize the cutback of the amount of 
leaden [ used ] cheaply. 
[0031] 

Furthermore, in the temperature sensor 10, the cutback of the components of the metal stay 72 
needed with the temperature sensor 50 of a prototype phase and a protective tubing 74 is achieved 
(refer to drawing 4 ). This is adjusting the configuration of the metal mold used for hot meh molding, 
and the degree of hardness of polyester, and is because harness pair 34A and 34B are certainly 
supported by neck section 44B of the sensor covering 44. That is, the sensor covering 44 is 
substituted for the metal stay 72 and the protective tubing 74 which were used with the temperature 
sensor 50 in the temperature sensor 10. In addition, harness pair 34A and 34B can be more certainly 
supported with the sensor covering 44 by expanding-izing neck section 44B of the sensor covering 
44, or adopting the polyester ingredient of a high degree of hardness. 
[0032] 

This invention is not limited to the above-mentioned operation gestalt, and various deformation is 
possible for it. For example, if it is the include angle at which the include angle to the holder side 
attachment wall of the section formed in the holder is not only vertical (90 degrees), but it returns 
and sensor covering is stopped by the holder, it can change in 0 - 90 degrees suitably. Moreover, as 
long as the configuration of the neck section is a configuration to which it is not limited to a T 
character configuration, but can show appropriately a harness, they may be the shape of a rod, and 
tabular. 
[0033] 

[Effect of the Invention] 

According to this invention, the temperature sensor with which the cutback of components mark was 

achieved is offered. 

[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view having shown the temperature sensor concerning the 
operation gestalt of this invention. 

[Drawing 2] It is the II-II line sectional view of the temperature sensor shown in drawing 1 . 
[Drawing 3] It is the III-III line sectional view of the temperature sensor shown in drawing 1 . 
[Drawing 4] It is the outline sectional view having shown the prototype of a temperature sensor. 
[Description of Notations] 

10 50 [ - The return section, 18 / - The guide section, 18a 18b / ~ The part of the guide section, 32 / 
~ A thermistor, 34A, 34B / ~ A harness, 42 / ~ The resin section, 44 / ~ Sensor covering, 44A / - 
The cap section, 44B / ~ Neck section. ] ~ A temperature sensor, 12 ~ A holder, 14 - Opening, 16 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view having shown the temperature sensor concerning the 
operation gestalt of this invention. 

[Drawing 2] It is the II-II line sectional view of the temperature sensor shown in drawing 1 . 
[Drawing 3] It is the III-III line sectional view of the temperature sensor shown in drawing 1 . 
[Drawing 4] It is the outline sectional view having shown the prototype of a temperature sensor. 
[Description of Notations] 

10 50 [ ~ The return section, 18 / - The guide section, 18a 18b / - The part of the guide section, 32 / 
~ A thermistor, 34A, 34B / ~ A harness, 42 / -- The resin section, 44 / ~ Sensor covering, 44A / ~ 
The cap section, 44B / ~ Neck section. ] -- A temperature sensor, 12 ~ A holder, 14 ~ Opening, 16 
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[Drawing 1] 
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[Drawing 3] 
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[ Drawing 4] 
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